Photolysis of 4q5-epoxy-5u-and 4P,5-epoxy-5P-cholest-2-enes in acetone (30004. lamps) effects molecular rearrangement to A-nor-~-homo-5P-and -5u-cholest-2-en-6-ones respectively.
The a-epoxide (1) was irradiated at 3000 L% for 10 h and gave a good yield (60 %) of ~-nor-~-homo-5~-cholest-2-en-6-one (3). The identity of this compound follows from the infrared carbonyl absorption at v , , , 1709 cm-l, from the absence of a conjugated chromophore as shown by the ultraviolet spectrum, and from the p.m.r. spectrum which shows two vinyl protons and C 5-H deshielded by alkene and carbonyl moieties.
Bauer, D. von, Iizuka, T., Schaffner, K., and Jeger, O., Helv. Chim. Acta, 1972,55,852 ; Kristinsson, H., Mateer, R. A., and Griffin, G. W., Chem. Commun., 1966,415 ; Becker, R. S., Bost, R. O., Kolc, J., Bertoniere, N. R., Smith, R. L., and Griffin, G. W., J. Am. Chem. Soc., 1970 , 92, 1302 Coxon, J. M., Garland, R. P., Hartshorn, M. P., and Lane, G. A., Tetrahedron, 1970 A., Tetrahedron, , 1533 The structure was further established by hydrogenation to A-nor-B-homo-5P-cholestan-6-one, a known c~m p o u n d .~ Irradiation of the P-epoxide (2) was less efficient and gave A-nor-B-homo-5a-cholest-2-en-6-one (4), which proved difficult to purify and was not obtained in a crystalline form. The identity of this product follows from the carbonyl absorption in the infrared spectrum at v , , , 1709 cm-I, the p.m.r. spectrum which showed two olefinic protons and C5-H deshielded by the alkene and ketone groups and by conversion into the known A-nor-B-homo-5x-cholestan-6-one by hydrogenation. The ketone produced was impure, and attempts to purify it resulted in epimerization to the equilibrium mixture of 5%-and 5P-isomers. The crystalline 5P-isomer was treated with aqueous sulphuric acid in dioxan to produce an equilibrium mixture (c. 4 : 1) of 5a-and 5P-ketones. These molecular rearrangements are not without precedent and 2,5-dimethyl-4,5-epoxyhex-2-ene has been reported4 to give 3,5-dimethylhex-4-en-2-one. The yield of ~-nor-~-homo-5~-cholest-2-en-6-one from irradiation of 4 4 -epoxy-5a-cholest-2-ene makes this a viable route to C 3-and in particular C2-substituted A-nor-B-homo C6-ketones. The reactions are believed to occur by acetonesensitized excitation of the starting epoxides followed by C-0 bond cleavage to give allylic oxygen biradicals (5) and (6) respectively. Stereospecific migration of the C 10-C5 bond to C 4 for each compound results in the formation of ketones (3) and (4).
Experimental
Infrared spectra were recorded on a Shimadzu IR27G spectrophotometer, ultraviolet spectra on a Shimadzu MPS-SOL instrument and n.m.r. spectra on a Varian A60 or T60 spectrometer for CDC1, solutions with CHC1, and SiMeL as internal standards. Optical rotatory dispersion measurements were recorded on a Jasco ORDIUV-5. Mass spectra were recorded on an A.E.I. MS902 spectrometer. Alumina used for chromatography was Spence grade H deactivated by the addition of 5% v/v of 10% acetic acid. Photolyses were carried out in a Rayonet photochemical reactor. Hydrogenation of ~-nor-~-homo-5a-cholest-2-en-6-one (30 mg) catalysed by palladium on carbon (5%) for 9 h as above gave A-nor-B-homo-5cr-cholestan-6-one (c. 70% pure). v , , , 1704 cm-'. P.m.r. 6 0.67 ) 
Equilibration of ~-nor-~-homo-5/3-cho~estan-6-one
A mixture of ~-nor-~-homo-5~-cholestan-6-one (50 mg) in dioxan (5 ml) and aqueous sulphuric acid (0.1 ml; 20%) was heated under reflux in a nitrogen atmosphere for 2 h. Isolation of the product in the usual manner gave a mixture (c. 4 : 1) of ~-nor-~-homo-5cc-and -58-cholestan-6-ones. P.m.r. 6 0.67 (C 18-H3 and C 19-H,; %ketone), 0.82 and 0.90 (side chain methyls), 1.07 (C 19-H3; 5B-ketone). 0.r.d. 
